[1pe3eHTaumnsa ana 10 knacca
NPOMPUNbHbLIN YPOBEHb

HYKINEMHOBbIE KUCJ10Th



HyknenHoBble KUCMOTh

HyKJ'IeVIHOBbIe KUCJT10Tbl — 3TO NOJIMMEepPbI,

MOHOMEPAMMN KOTOPbLIX ABJTAOTCA HYKINeOTUAbI.




Opunapunx Muwiep

lIBenyapckmm XmMuK B
1869 r obHapyxun B
gapax KrneTok
Hen3BeCTHOE BELLECTBO,
M Ha3Barn ero
HYKNEeUHOM, OT
NIaTUHCKOro croBsa
nucleus, 4TO B
nepeBoge O3Ha4aeT
«AAPO».




AnbbpexTt Koccernb

Hemeuknn 61noxmmumk

B 1889 r BBEN TEPMUH
«HYKNTeUHOBbIl€e
KUCINOTbI», Bblaenun u
onucarn 5 HyKneoTuaos:
ageHWH, UMTO3UH, F'YaHWH,
TUMWH, ypauunn.
HobGenesckuin naypear
1910 r B obnactu
don3nonorum u MeauULNHLI.




[1.YotcoH, ®.Kpuk

B 1953 rogy
aMepPUKaHCKUA

buonor [)xenmc YOTCOH U
aHrMUNCcKn nodpmank
®dpaHcuc Kpuk
YCTaHOBUIU

CTPYKTYPY HYKINENHOBbIX
KUCTIOT.

HobeneBckne naypearsbl
1962 r B obrnactu
donanonornm 1 MmegmnLUnHGLI.




Buabl HYKIMENHOBbIX KUCJ10T

He3okcupnboHykneunHoBas kucnota (AHK)
HaxoguTcs B S4pe,
MUTOXOHOPUSAX,

nnactugax (xnoponnacrax).

PuboHyknenHoBas kucnota (PHK
HaxoauTca B S4pe,
umTonnasme, pubocomax,
MUTOXOHOPUAX,

nnactugax (xnoponnacrax).




CTpoeHme HYKIEMNHOBbIX KUCITOT

PHEK




CtpoeHue Hykneotnaa AHK

LinTo3uH
['yaHuH



CtpoeHune Hykneotnaa PHK
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HykneoTtuabl
COEeNHAKTCSA OPYr C
OpYrom B LieNb Yepes
OCTaTOK POCPOpPHOU
KNCNOTbI (CBA3b
KoBaneHTHas).

A30TUCTble OCHOBAHUS
| COeOMHAOTCS ApYr C
OpyromMm BOAOPOAHbIMU
ceasamu. ObpasyeTtca
BTOpasd Lenoyka
HYKNENHOBOW KNCMOTHI.
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KoMnnemMeHTapHOCTb

CnocobHOCTb K n3bmnpaTternbHOMYy COeAUHEHNIO
HYKNEeoTNO0B, B pe3dynbrarte 4Yero obpasytoTcs
napoli: A—T(Y); L4 —T.

OHK

A — T (nBe BogopoaHbie CBA3N)
LI — I (Tpn BogopoaHble CBA3N)
PHK
A — Y (OBe BoOopoaHble CBSA3N)
LI — I (Tpn BogopoaHble CBA3N)



ATOMbI yrnepoaa
B NEHTO3e
NPOHYMEpPOBaHbI.

)B coegmHeHnu
HYKNeoTnaOoB B LEenb
yqacteytoT C. n C..

2) B coeanHeHun c
a30TUCTbIM
OCHOBaHWEM
yvactsyert C..
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. [1Be uenu,

cocTaBnsawoLwme

ogHy monekyny JHK —
pa3HoHanpaBneHbl, UK
aHTUnapannenbHbl.
Hykneotuabl HAXo4AaTCA
BHYTPMW, a
caxapodoc@aTHble
rpynnMpoOBKN —
CHapYyXWu.



Peaoynnukauunga

(pennukauyms)
[1pouecc B pesynkraTe
camoyasoeHuna [HK pennukauum gee HoBble
npoucxoauT Mo mMonekynbl [HK
NpUHUUNY NpeacTaBnaloT TOYHYO
KOMMIIEMEHTAPHOCTMN. KOMUIO NCXOOHOW
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CneunansHble benku 0 Ha nuaupylowen uenu

CTabunuanpylorT pas- cures AHK nponcxoamt
BEPHYTYIO uI-IK HeNpepbIBHO, B HanpaBnennu 3!
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PHK 3arpaeka 3amensercs
Ha [IHK u chparmenTsi OKkazaxu
CWHBAIOTCA APYT C APYroM B nHK nurasbl
BANHYIO LeNb NUrazamm
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3agaHue:
NOCTPOUTE Y4aCTOK BTOPOU LIENOYKNA
OHK, cneoya npuHUumny
KOMMJIEMEHTapPHOCTMN.

ATUTAATTTTULU



QpBuUH Yapradod

HykneotngHbin coctaB JHK B 1905r Bnepsble
KOnMnM4ecTBEHHO NpoaHanun3snpoBan aMepuKaHCKNM
brnoxmmuk pBuH Hapradd.

HykneoTnabl B ABYX LENAX pacnofiaralTc
KOMMMIeMeHTapHO Apyr ApYry.

PaccTtosaHue mexay Hykneotngamm B LEenu
cocTtaBngeT 0,34 HM.

MonekynapHada macca OgHOro Hykneotuaa paBHa
345



[IpaBuno Yapradda

B JIHK komnuuecTBO
AJICHMHA PAaBHO
KOJIMYECTBY IHMMHHA, a
KOJIMYECTBO | yaHnHa
— KOJIMYECTBY
[lnTo3HnHa.




3agaHune

1. B monekyne HK TnumnHoB
HacuuTbiBaeTca 24% oT obLiero ymcna
a30TUCTbIX ocHOBaHUW. OnpegenuTe
KONMYeCcTBO APYrnx a3oTUCTbIX
OCHOBaHWMN B 3TON MOJEeKyne.

2. B monekyne [JHK 26 HykneoTuaos.
KakoBa gnunHa n macca monekynbl OHK.



YpoBHU cnnpanusauun OHK

1. [1BOMHasA cnupanb

Llenn 3akpy4mBaroTcH
APYr BOKPYT Apyra, a
TakKXke BOKpYr ooLlen
ocu n obpasytoT
NpaBoO3aKpy4YeHHbIE
00bEMHbIE cnupanu no
10 nap ocHoBaHUN B
KaXXJoM BUTKE.




2. HykneocomHasa HUTb.

CoeaunHsasicb ¢ benkamm — rmcToHamum, MOJI1EKYJ1a
eLie CuJjibHee Crnpasin3dyeTcd, yToJsillaeTCAd U
YKOPa4YnNBa€ETCHA.




3. XpomaTunHoBaga pmbpunna.

HykneocoMHas HUTb, 3aKpydnBadaCb BOKPYr CBOEWU
ocu, obpasyeT NETNINCTYIO CTPYKTYPY.

Monekyna eLle cunbHee ykopadmBaeTc

N yTonuiaeTcs. | 11 1
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OkTamep rmCToHOB
(2H2A +2H2B +2H3 + 2H4)
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Hykneocoma




4. Cynepcnuparns.

Cnunpanunsauua monekynel OHK ctaHoBUTCA
MakcumanbHou. Monekyna ctana BUOMMOU B
CBETOBOM MUKPOCKOMN U Ha3blBAeTCA —
XPOMOCOMOMN.

XpomMocomMa — TenbLle BbITAHYTOU POPMbI, UMEET
NePBUYHYIO NEPETAXKKY — LIEHTPOMEPY U NNeYun.
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Cynepcnupans

VA

ABoiHan cnupans JHK :
{

N /PN

ALY A

2 HM

XpomaTuHoBasn
dbunbpunna

Metnucras

CTPyKTypa

1400 HM




CDyHKLI,I/II/I HYKINENHOBbIX KUCJ10T

OHK

XpaHeHne n nepengavya HacneacTBeHHOMU
MHAOPMaLIUN.

PHK

Peannsauna HacnegCcTtBeHHOW MHpoOpMaLnK B
KNneTKe.



[[aHC BuHKnep

Hemeukumn buosnor B
1920 r BBEN TEPMUH
«reHoOM» OIS
ranfongHoro Habopa
XPOMOCOM.

[eHOM aBnseTcH
reHeTU4eCcKou
XapakTepucTukou emaga
B LIENTIOM, BKJ1HOYAET B
cebsa Bce reHbl Buaa.




CpegHuin pasmep ranfonaHoro reHoma y HeKoTopbIx
rpynn opraHM3moB

lpynna CpeiHni paamep lpynna CpegHuit paamep
OpraHu3mMoB reHoma, . o. OpraHu3moB reHoma, . o.

Menkue BUpYCh 1,0 x104 MblLLb 2,6 x 107

Mwukonnasmei 1,6x 106 AMnbum 2,7 x 107
becxocTble

bakTepuu 2,0x 100 Yenosek 3,0x 109

[pObI 4,7 x 107 Koctuctble poibbl 1,4x 1010

Ml 1,2x10° PacTeHus 1,6x 1010
rONOCEMEHHbIE

Pertunum 1,5x 109 PacTeHus 2,7 x 1010
NOKPLITOCEMEHHBIE

Monniocku 1,6x10° AMprouun 3,6x 1010
XBOCTaThle

HacekoMble 2,3x10° Jiunua Lilium 1,8x 10"
longiflorum

Pa3Mepr reHoOMOB HE 3aBUNCAT OT YPOBHA OpraHn3aunmn Buonorn4yeckoro BUAA,
9TO TAKCOHOMMUYECKNU NMPU3HAK CUCTEMATUKN OpPpraHN4YeCKOro Mmmpa.



[ eHOM 4yernoBekKka

COBOKYNHOCTbL HacnencTtBeHHOro martepuana,
3aKn4YeHHOro B KneTtke yenoBeka. CoctouT n3 23 nap
XpomocoMm (44 ayToCcOoMbl 1 ABe NOMOBbIE XPOMOCOMbI X
1Y) HaxogsLwmxcsa B aape, a Takke MUTOXOHOpMaribHOW
OHK.

K 2003 rogy reHom 4YenoBeka Obin pacwmdpoBaH, T. €.
bbina onpegeneHa nocnepoBartenbHocTb [JHK Bcex
XpoMocoM U mutoxoHgpuansHon JHK. BeiacHunock, 4to
4yernoBeYyeckun reHom coaeput 20-25 TbiC. aKTUBHbIX
reHoB, TO eCcTb TONbKO 1,5% kogupyet 6enkmn nnu
doyHkymoHanbHble PHK, octanbHasa 4yactb — 3710
Hekogupytowaa OHK (mycopHasa). OgHako oHa urpaet
BaXXHYIO pOnb B perynaunn akTMBHOCTU reHOB U
doopmMunpoBaHne BCEro opraHnamMa B rnpouecce pa3BuUTUs.



Tunbl PHK

NHdpopmaunoHHas (n-PHK) nnn matpuyHas
(M-PHK) — nepenaya nHgopmauunm o
CTPYKTYpe benka ns sgpa knetok (QHK) B
LuTOonnasmy K pubocomam.

2. PubocomHas (p-PHK) - BxogunT B cocTas
PMbOCOM U1 y4acTBYET B CUMHTE3E Derka.

3. TpaHcnopTHasa (T-PHK) - nepeHocur
aMWUHOKNCNOTbI K pubocomam mn y4yacTBYET B

CUHTEe3e bernka.



4. Katanutndeckne PHK (pnbosnmel) -
cneundonyeckne Kkatanmsatopbl OUOXMMUNYECKNX

peakummn, 4Yalle BCero ceBA3aHbl C npeBpaLlleHUaMn
camunx PHK.

5. PerynatopHble PHK — obecne4dunBatoT
perynaunto cuHTesa 6enkos ( NpoLecchl
TPaAHCKPUNLUUU U TPpaHCALUN).






OcobeHHoCcTb popmbl T-PHK

—m
NMmeeT hopMy TPUMNMCTHUKA: g 7
Ha BeplinHe 3 HykneoTuaa . 2 a
(AHTUKOAOOH), Ha Sy B TRae
NPOTUBOIMOSIOXXHOW CTOPOHE O AR KT Qg
«NocafoYHoe NnoLlaaka» - 3} A
0519 aMUHOKUCIOTbI -
(aKLEeNTOPHbLIN KOHEL,). iy



CxoacTBO M pasnnyune
HYKINMEUHOBBLIX KUCIOT

IIpusHaku JHK PHK

CXOJICTBA

PA3JINYMNAL:
1) caxap

2) a30THCTBIE
OCHOBAHHUSI

3) cTpyKTypa

4) BUABI MOJIEKYJI

5) MeCcTOHAXO0KIEeHHUEe
B KJIETKE

6) pyHkuuu




BcTaBbTe HYKHBIE CJI0Ba

B cocrase PHK ectsh caxap...

M B IHK, u B PHK ecTb....
B JIHK HeT a30TnCcTOr0o OCHOBaHMUSI. ..
Crpykrypa mosiexkyiisl PHK B BHzE. ..

JIHK B KJ1€TKaX MOXKET HAXOAUTHCS B ...
Oyukinuu PHK...
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B cocrase /JIHK ectb caxap..

“O B PHK nHeT azorrcToro ocHoBaHusl. .

11. Crpykrypa mosekynsl JIHK B BI/II[G. .
12. Monomepamu JIHK 1 PHK sgBnsrorcs. ..

13. PHK B kieTkax MOXET HAXOIUTHCH B...
14. ®ynkoum JIHK. ..

B cocraBe /IHK ecTh a30THUCTBIE OCHOBAHMUS. ..

B cocraBe PHK ectbh a3oTHCTBIE OCHOBAaHUA. ..



OTmeTbTE NnpaBUJibHbIE YTBEPXOEHUA

e

. B JIHK Bcerga npotuB TUMHUHA HAXOAUTCS T'YaHUH.

. lenouku JIHK coennHeHbI BOIOPOIHBIMU CBI3SIMHU.
. p-PHK Haxomutcs B sape.

. B JIHK HeT a30TUCTOr0o 0OCHOBAHUS ypaLwJl.

. B JIHK uncmno I'yannna paBHO yuciny AJICHUHA.

. B PHK Bcerna nporus AzieHMHA HAaXOAUTCS THMMH.
. T-PHK HaxoasTcyd B iuToria3zMme.

. u — PHK o0pa3zyroTcs B sape.
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. B PHK HeT a30THCTOr0 0OCHOBaHUS Ypaluil.

10. B IHK uncino TumuHa paBHO AJICHURY.



Jlarite Kparkue OTBEThI HA BOIIPOCHI:

1. B uem cxoacrBo u pasnmumuus mojiekyn JJHK n PHK?
2. B 4em 3akirodaeTcss MPUHIIMUIT KOMIUIEMEHTAPHOCTH ?
3. UTo Takoe pernmKaiys U KakoBO €€ 3HaYECHHUE?

4. Kakne tunsl PHK uMeroTcss u KakoBbl MX (PYHKITUN?

5. B monekyne JIHK xoandecTtBo agennHa (A) paBHO 15%.

KaKOBO COﬂep)KaHI/Ie FyaHI/IHa, TUMHWUHA U IMTO3NMHA B
JTHK?

6. B monekyne JIHK 3000 nykneornnoB. Haunaure mimny
JIHK , 3Has mmmHy ognoro Mmonomepa (0,34 am).

7. bnarogaps kakomy cBorcTBy JJHK n3 ceMsiH s1010HM
BbIpacTaeT A0JI0HS?



